Amyotrophic lateral sclerosis models derived from human embryonic stem cells with different superoxide dismutase 1 mutations exhibit differential drug responses.
Amyotrophic lateral sclerosis (ALS) is a neurodegenerative motor neuron (MN) disease. The gene encoding superoxide dismutase 1 (SOD1) is a causative element of familial ALS. Animal ALS models involving SOD1 gene mutations are widely used to study the underlying mechanisms of disease and facilitate drug discovery. Unfortunately, most drug candidates have failed in clinical trials, potentially due to species differences among rodents and humans. It is unclear, however, whether there are different responses to drugs among the causative genes of ALS or their associated mutations. In this study, to evaluate different SOD1 mutations, we generated SOD1-ALS models derived from human embryonic stem cells with identical genetic backgrounds, except for the overexpression of mutant variants of SOD1. The overexpression of mutant SOD1 did not affect pluripotency or MN differentiation. However, mutation-dependent reductions in neurite length were observed in MNs. Moreover, experiments investigating the effects of specific compounds revealed that each ALS model displayed different responses with respect to MN neurite length. These results suggest that SOD1 mutations could be classified based the response of MNs to drug treatment. This classification could be useful for the development of mutant-specific strategies for drug discovery and clinical trials.